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In "conventional” electron-atom collision cxperiments, one measues differential
(integral) cross sections associated with initially ground state  specics reporesenting
averages over initial and final magnctic sublevels. In"conventional” plasma  diagnostic
spectroscopy , one measures the intensity of emission lines to deduce information about the
plasma conditions.

A deeper understanding of clectron-atom collision physics requires cross scetions
for magnetic to magnetic sublevel transitions as well as consideration of the coherence
cffects in this jg excitation. To achicve this, one rinds to design new,more sophisticated
experimental techniques and evaluation schemes. The tesults of such experiments are
magnetic sublevel crossscctions, information on alignment (and orientation) creation
(destruction) in the electron collision process as well as on cohcrcn(‘("zmmng magnetic
sublevel transition amplitudes. Experiments w i |1 be described ((mulmng (laslic
superelastic, and inclastic clectron scattering hy(ohcunﬂy]nclmud W (.66 1)1)
atoms 10 demonstrate these (cchniques and the extraction of alignment creation and
destruction cross sections from  the measurements. Similarly, a deeper understanding of
plasma characteristics, requires the measurementnot only the intensity of emission lines
but also their polarization. We will show how this polarization of radiation is connected to
the polarization of the atomic ensemble responsible for this radiation and to the local
propertics of the plasma,




